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ABSTRACT : PROBLEM TO BE SOLVED: To provide a semiconductor excellent in photoelectric 
conversion efficiency, a production process of the semiconductor and a solar cell. 

SOLUTION: This solar cell 1 comprises a substrate 2, a first electrode 3 placed on the 
upper surface of the substrate 2, a semiconductor 4 placed on the upper surface of the 
first electrode 3, and a second electrode 5 placed on the upper surface of the 
semiconductor 4, wherein the semiconductor 4 is porous and consists of a sintered body 
of a semiconductor material that contains, as its main component, titanium oxide which 
consists essentially of titanium dioxide preferably having an anatase-type crystal structure; 
preferably, the semiconductor 4 has 1 -50% porosity and the light-receiving surface of the 
semiconductor 4 has a 5 nm to 10 ^m surface roughness value (Ra); and also preferably, 
the constituent semiconductor material of the semiconductor 4 contains an inorganic 
sensitizer, a sintering aid and an organic substance for forming a number of pores, and is 
sintered at a <900°C sintering temperature. 
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[0086] ( ^zjis ) Buie^-i^-cif ^nfciMi 

(4. t*^M^ic4 hum^m Ltz^tmt zixt . 
[0087] menmt lt<4. ?#icRgjtsn^o^. 

^ff?f*«:£cr)4'j^lSff^^4 0, «3BLfclt&. ¥ 
»*4^^r. Wfr^WC. LA»fcWV^»K 
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[0088] Ztz. Z<OXi%ffl&1i&K*mLt:i& 

rnm^wm<m&t txa. 100-5000 

P sm%Tfo&W1if3.L<. 1 000-30 00 ps 

tcimommwt. mz. ^ffHtim&mttdt^m 
tammiz x h mmszmi * . zcDtcth. *mfo 4 & 

[ 0 0 S 9 ] fSM&ttb. LXit. mzfRmZtuto^ifi, 
Witf. flMM* 1 3 0-1 7 ores. mtti&JlZ 
300-600kgf/cm 2 Ig, &Si&&£5 — 5 

0 'ess t <z>#qja t ^ . 

[0090] ( szia ) wksszxsk t$ i >t *# 

[oo9i] mmnmt lxh.*m. mm*'*, ztz 

tt. »«5RStt>yjt. K2. *EK!B 1 x 1 

0 - ' — 1 x 10- { Torr)»i') fc#»ffctt£ilSW> 

[ 0 0 9 2 ] JliOif^-, Mi&fr^ LTfi. 
9m&f&z: 5 0-6 5 O'OIK. KKIB$iaSr8~7 2B# 

[0093] frfc. CLAIMS. #H%M^Hff.^<7) 
flftt (jfe'ft. Site) ^ffl^TSttJ$^^i:tCj:0ff-5 

[0094] ( miSXe ) WeSBHXgtlte^T . 

[0095] ^aKfc LTli, W*.tf , 9 0 0°COT 

t^&ntmzt^. fmtk<put. tmmmtix. 

BUR** 9 0 or UTO^JSiS^W^^^ixTv ^^ 
s6, «Jf5*U. 9 0 0'Cy.Tf).^SKT-^$-ti»C 

— emizmstz z t tfx-z h . 

[00 9 6] UfcAi-jt. i<Oi-5 s flr i NWIt4*fflv^ 
1 XU . J: 0 J: < W&Z%!ktZ C 

[0097]Jt. ftttttRfc UT<i. 0>Utf. 1 -2 
6 iSBHlKfc U\ 
[ 0 0 9 8] Srfc, JBSSSSIIMi. 3 

/J£. 1 x 1 O" 1 — 1 ^ 1 0- 6 To r r ) CDlotrim 
{tt&&m%&X'hi\l£& <- 

[0099] ( m£X1§ ) fiSISIS-CW hixtz^mWA 
izMLXli. XmiZ&tX, immzrftvZtifiX'Z 

■s. 

[0100] f&5?UIO— CRIi: LT<±. Witf. *mW4 

cr>mw.*&z.ztzsb<D. mm. mm. mm. mmoxi 
%mmmx (mux) %<m. a», it^mmx 



[0101] Ul±<OISSreT , £7Mr4)¥afMjHK 
jt $ix& . c ^4MStt 4 cDlS-t L t ^ffiSUWs J; l&tm 

commm s r a « . was UTta 9 -e* s . 

[0 1 0 2 ] ffl8e<05E3tffi^)«ffifflS Rait ^ 
SXMX'WktmtZ £r>XMB-th£otZl,Xl>£\>\ 
[0103] *«BB<7)iN»Hc. #«*^Sit*ft 

[0 104] 

immmi mz. ^m^Mmmmm^^xmmi- 
[0105] (mm\ i ) i*mm mmissaaemz 

[ 0 1 0 6 ] £-f. ¥mmO ■ 2umnZM\t^9^ 
t. HffiHtZl^oA (iEjiJf^J) 4:. HBS^U7r 

t z®i$L. im^m^^mm^zx 0.130 
*ct 6 0 *ra . xim lx tarns < ^ > ' ^ > 
h ) *wz. mmmmm. Mimm&xzniwm 

[0 10 7] [HBHt~^oi».] ZMiti-^yis^z 
MLX. Ojutho 1 (-^-W-yr-f) 

y=90: 10 Omit) 

fl/^-SBt'^t^SO : 5 0 («s«lt) 

gkmz. mm mm\ > sus*<2 ooo PS , s«i 

*s 15 0'C. m&Wltf. 400kgf/cm2. 

[ o i o s 3 ace. »4>ft/ys»*i=ttU ±M4>x-. 
4 6 o'ct-1 omm. BUiust. 

[0109] Blllg«yi3&ftO:§iutift^«E*^* 
t- . 800 r-c- 3 . tmtx. *»«s $r . 

[ 0 1 1 0 ] #^>^-4^*ii. gtimtf 1 2 
% . S:ftSD OSffiffl 5 R a // 0 . 4 m rn T"£> o ^ . ■ 
[0111] [*M«jt] #S*rffl^T. HI (c^-t 

OilOT'S)!.. 
[0 1 1 2] 1. SR 

: «gl OOramXil 3 OmmXjfSO. 5m 

m 

2. ^l«€ffi 

1 f JmfiSWM : 
Sfl 1 comm-^ : 4Se 1 0 0 m m X$ 1 3 0 rn m X/f § 
0 . 1mm 
3. 

^Wflrta : jjflOOmmxm 00rnmXj?$0. 1 
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mm 

4. minnm 
m2<?>wmm: i to 

9S2<7)WBrt& :il00ram X«8 5 mm Xj?§ 0 . 
1 mm 

coils] (mmm 2 > zbhez? . rant* 

9> 1 gt^LT, 0. 3 mo 1 ^M-fhW^t. H 
Jfcftl 1 4: H«*>*N«* £• Kit L . fc . 

coi 14] (mms > HiSfL~^o^^, zMtft* 

9>lg tc*t LX , 0 . 9^ m o 1 6 . X 

[0115] (9ttM4 ) HBHfcZ?n.*£ . 3ftt 
1 gCJtLt, 1 . Sumo iisicr&idMt* n 

[0116] (*St£«5 ) ~!Hfc^VcO¥%&@#>* 
0 . 0 2jum»t^ffll tfc JJW4 . HJStaj 1 i R*t 

[01 1714«. »4>iifciftMWi. asUIW5%. 

[oiis] (mmme > hic^qaj, osfw- 
f> igc«u. 0. 3j«mo i*qrr*jawi, n 

[0119] ) =BMtZ.^OASr. ZKftf- 

^yigCSLt. 0. 9j«mo l-tr^rfstwii* H 
[0120] ( mmm s > daj, ziwt:*- 

?>'lg{:«LT. 1. 8Mmol*WnWW±,H 
[0121] (£|£019 ) iNWW#B4iK-air*-*xf- 

^ -3 tcL^iwi. nttM4 tmmz ix^mfezw 

[0122] [ x^ >- -*» t'-^a-^*] "it 

fllf-?> : X.+U> -m&*--}\,imiZfc=7 0 : 3 0 

mwMco^mn. 2200PS, »&iifcimn* 

(i. 3*ffitf>*ififfl$Raj&«0. 3 Mm 

X'fo->i"z« 

[0123] (£ j£ft 1 0 ) ^attMm+fc-^tSX 



[0 124] txfl/y-ftlt'-;^Hc] —IS 
(ttWfc) 

mm^Mmit. i8oo PS . #6tut4m» 

« - £tL*# 17%. 5E3tffi^®ft $ R a **0 . 5 m 

[0125] (mmm 1 1 > #*«c»«+c*wt-*« 

[0126] [ =BMtr.* U ] > = 

BtfLZ? 'J 9 0:10 (&»J£) 

Srfc. SJM^fft&ii. 2 0 0 0 p s , nt>ivk*m# 
it. 57UP# 12%. &%ffi<7MW&. § R a # 0 . 4 m 
mf&ofc. 

[0127] (JrtK^lJ) Xf-P^-SKt'-;J,Jt3|^# 

( e»«jb ) mz x o ftm i tzim-tz . 

[0128] -r^^*>. |jfJM#M>¥3£fr<i. at«it 
(ffiflAFO . l %y.Ts S*rao*ffiffl§ R a^'o . 
0 ljumttT) ^cr>Xh->tz^ 

[0129] =Sft>. a«js»w*mi. *»ff^^7 1 

on/cm 2 . 5 0*Ci:t7t. 

[0130] (UK) 9Ut(» 1 ~4<^*HW*K. Ox 
-fix . AI*H*T<7)3t S:Sg» Ls i CO § O4^*<03t 

[0131] zffMstt:, meiz^^ 

[0132] H6(c*-rtSBW»£ . ^SSM 1 , HtfeM 
2. ^S6CT3. 3Ufiff!4<0)it, ^©)R*ft«0lS*^ 

[0133] (2¥iS ) IdtA 1~11 is J:l^itf^!ltci> 
*«fW«tt^7JBft«ti. 9 0' t5 2° KlS^t. 3t 

oxmnmfr 9 0 • <d£ $ ^m^^^* R 90 iu 
5 2 * <ot »^ecetm(^R 6 t t tTt. 
[0134] ;^**^ncs-r. 

[0 135] 

[*1] 
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[ o i 3 o ] as i (-Tr-rssm*^. *R«!lfc9*G**ife 

[01 3 7 J Z*c(C*f U &*5^±|3|1»L 

t>?)Tf> oft, 
[0138] 

[0139] Mi(f . *jfcfflo*BiH 
[0140] ffllitf . JftMWXc. iSfiti.&S'J*- 
[0141] io)X y&ztfrh. JrS.tytrytmmt. 
[BRB*>flML&ft*n /• 

[tan *wp>tt^(?)mmm7tfrmmv*> 



[02] *^o±iimH!!^sgm^^-rBi®0T-$, 
[03] ^WMco^m^co^mm^Mm^-rt&A 

0T"£>S>. 

[04 ] *^BjO^#fcH2i0«ffi^BDft3£^Brffl 
[05 ] 0 1 (c^-r±(9«M0fS^ffi[l]SS^^0-C' 

[07] asw««a^iiaiJ:vaw*^r«6ffl^ 
ft*. 

[W5BMBJ 
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3 §S 1 <Ofl;SS 
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5 m2<r>mfa 
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7 *W*-F 

1 0 0 ig5fc±|5§1S?ffi 
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1 3 o mnmmm 

1 4 0 ftSMslK 
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